Sub-Saharan Africa has recently undergone, or still do in many countries, a period of transport infrastructure expansion. Current policies are centred on the development of international links, which require large capital-intensive projects and are sometimes economically dubious. This paper reviews the past policies and transport functions since colonial times by placing them in their economic and political context. We find that present strategies have similarities to the ones prevailing in previous periods, where expansion phases dominated by transport-led economic growth theories were followed by a stagnation of Africa's infrastructure development. In view of the challenges in translating findings from empirical research into right policies, we identify the potential of more balanced and sustainable strategic investments, notably by reinforcing the existing secondary transport networks converging into urban centres.
Introduction: the myth of the transport-led economic development in the African context
In 2009, the 12th Assembly of the African Union adopted a Declaration inviting the African Union Commission to formulate the Programme for Infrastructure Development in Africa [PIDA] (African Union, 2009) . In this Declaration, the Heads of State and Government, concerned about "the enormity of gaps in transport and energy infrastructure in Africa and the huge financing needs of these infrastructure", decided to "take all appropriate measures to complete the missing sections in the major transport corridors and remove all physical and non-physical barriers to the development of inter-State transport in Africa". The expected impacts of PIDA in the transport sector are to "link the major production and consumption centres, provide connectivity among the major cities, define the best hub ports and railway routes and open the land-locked countries to improved regional and continental trade" (PIDA, 2012) . If the completion of transport corridors is so critical, why does Africa not yet have a complete continental transport network? The map of the transport network proposed by the PIDA (Figure 1 ) shows that some of these corridors connect Africa from north to south and from east to west, going through the Saharan region and the Central African forests; other corridors open landlocked countries; a third category, mostly parallel to the coast, links capitals and main port cities to each other. 1 These political statements inevitably raise the question of the growth-enhancing effects of transport infrastructure in the African continent, or the "effets structurants" as this supposed causality relationship is known in the francophone literature. In 1993, Offner had evidenced the methodological deficiencies of the ex-ante studies used by decisionmakers to justify major transport projects. He argued that a transport facility does not necessarily generate new economic value, but rather accelerates or consolidates the pre-existing dynamics and trends (Offner, 1993) . The construction of a new transport infrastructure will only generate growth if there is a concomitance of mutually supported politico-institutional, economic and investment conditions (Banister & Berechman, 2003) . The economic effects of new transport infrastructure are not obvious in industrialised countries, where networks are dense with high traffic flows intense, and decisionmaking based on econometric models remains controversial (Deng, 2013) . On the contrary, in underdeveloped contexts, transport infrastructure can be a direct and crucial factor of territorialisation (Steck, 2009) . However, in developing countries, policy formulation based on empirical evidence may even be more difficult due to lack of quality data (Berg, Deichmann, Liu, & Selod, 2017; Calderón & Servén, 2014) and, in the case of Sub-Saharan Africa, to the existence of strong political-economy constraints (Beuran, Gachassin, & Raballand, 2015) .
The purpose of this paper is to contribute to transport policies in Sub-Saharan Africa by analysing, from a geo-historical perspective, the development of the transport networks since colonial times and the place of the current policies in this evolution. We are interested in seeing to what extent infrastructure-led development theories have been influent at different points and to what extent previous experiences are currently being taken into account. This paper reviews the different approaches and ideologies that have underpinned the development of the transport infrastructure since the construction of the first railways and roads in Sub-Saharan Africa. Our hypothesis is that, once historical reasons leading to network failures are properly identified, patterns followed by African transport systems replicate models comparable to others contexts, particularly with regard to the critical role of urban hierarchies and the regional influence of cities.
In Section 2, a timeline with the principal events and different identified periods is proposed and commented upon. While we study the evolution of transport networks in SubSaharan Africa at continental level, many of the specific cases used to support the review focus on West and Central Africa. Section 3 presents the recent relevant literature to show that typical methodological limitations of research on transport and development amplify in the case of Sub-Saharan Africa and that empirical evidence does not necessarily translate into appropriate policies. Section 4 identifies the potential of tackling more resolutely the development of secondary networks converging into cities. Section 5 concludes and provides some policy recommendations.
The cyclical pattern of transport infrastructure policies in Sub-Saharan Africa
In the past, the gradual development of transport networks in Sub-Saharan Africa has been closely related to the construction of the national territories (Lombard & Ninot, 2010) . This evolution was determined by the initial decisions taken during the colonial period and, afterwards, by the political will of the newly created states. Almost 60 years of international aid since the first independences has also had a significant impact in shaping African transport networks. A review of the development of the land transport networks in Sub-Saharan Africa is summarised in Figure 2 . On the basis of the works of Debrie (2010) , three main geo-historical periods are distinguished: the colonial, the national and the regional. This timeline includes a bar chart where we have indicated the periods of expansion and stagnation of transport infrastructure. This framing is superposed to the ideal-typical sequence of transport development proposed in 1963 by Taaffe, Morrill and Gould. The length of these periods is indicative; the relative infrastructure growth of each period is not based on quantitative calculations, but on this paper's review of literature and documents. In most countries, these cycles have not generally implied a contraction because the lifespan of transport infrastructure is long enough. That is the reason why we prefer to use the word "stagnation". The exception to this irreversibility is countries that have undergone a major crisis, like a war, hastening the degradation of roads and rails and/or causing Figure 2 . Evolution of the transport networks in Sub-Saharan Africa: an explanatory timeline.
TRANSPORT REVIEWS the abandon of maintenance programmes. A description of these growth-decline cycles is provided in the following four sub-sections.
Colonial and geographical determinants
In the early stages of colonial rule, the penetration transport lines were essentially built for geopolitical reasons and military control and to connect the seacoast with the hinterland, thus enabling the export of minerals and agricultural products to the metropolitan countries (Taaffe, Morrill, & Gould, 1963) . The initial plans of colonial powers were rather ambitious, especially in French West Africa where successive colonial governors projected transcontinental rail networks aiming to connect the main ports to all inland major cities (Debrie, 2001) . They even proposed to exchange territories with the British Empire in order to obtain a more logical territory and coherent transport network (Marguerat, 1997) . However, this initial expansion was significantly limited by economic constraints. In 1900, France passed a law adopting the principle of the financial autonomy of the colonies. For colonial powers, capital investments were justified, at first, to access areas with high economic value. The prevailing principle was that colonies had to be self-sufficient, with minimal administration (Young, 1994) . Europeans wanted to maximise profits from colonies at the least possible cost (Njoh, 1997) . For Taaffe et al., mineral exploitation was the main reason for the rail penetration, as it allowed for repayment of the loans required to finance the infrastructure. Njoh highlights the preference of colonial governments to develop interregional rather than intraregional links and observes that these lines were also conceived to facilitate the transport of labour from inland to the coastal plantations. In the words of Debrie (2010) , this period was characterised by "the primacy of economic considerations and the absence of a political plan". As a consequence, colonial territories had an uneven infrastructure provision, and the transport network covered only a limited space within the colonial boundaries. As a matter of fact, the existing transport discontinuities in distant regions were seen as administrative divisions of the colonial space (Herbst, 2000) , and when the independences were declared, some of these undeserved areas delineated the national borders of the new states (Debrie, 2010) . In the 1960s, Taaffe et al. already raised the alert that vast areas of the new created African countries, mostly in the periphery, remained inaccessible by road or rail.
Major disparities in infrastructure provisions were just one of the consequences of a more complex effect of the colonial heritage on the future development of transport networks. Graham and Marvin (2001) note that colonial authorities paid little attention to the mobility needs of local populations. As these authors suggest, "traditional modes of transport were often undermined by new rail and road networks, substantially disadvantaging many important indigenous towns that were economically and administratively bypassed". Colonial powers enforced bureaucratic obstacles to the development of local industries, and controlled the economy by diverting trade through coastal cities, which was more favourable to the colonialist (Graham and Marvin 2001) . This originated the decline of many pre-colonial prominent towns and accelerated the growth of others, particularly the ones that became colonial administrative centres (Njoh, 2006) . Some contemporary major African cities did not even exist before colonial times. This reshaping triggered the first significant flows of modern rural-urban migration in Sub-Saharan Africa (Stren & Halfani, 2001 ). The development of transport networks in Africa entailed the destruction of previous territorial configurations and the establishment of new spatial compositions (Steck, 2009) . Slater (1975) described it as "a simultaneous process of internal disintegration and external reintegration". For Debrie (2001) , these mechanisms have led to territorial inversions. Centralities have changed due to physical and administrative discontinuities in the networks. As a consequence, continental areas, such as the Sahel, which once were central to trade, are now considered landlocked. Conversely, coastal areas became central to trade because maritime transport was key to the expansion of the colonial empires.
When looking at the influence of colonial intervention in the evolution of transport networks in Africa, the role of physical geography cannot be underestimated. Colonisers were confronted with an adverse environment that today still has an effect on economic development (Gallup, Sachs & Mellinger, 1999) . A critical factor was tropical climate, which is favourable to the vectors of transmission of infectious diseases. Acemoglu, Robinson and Johnson (2003) recall that mortal diseases such as malaria and yellow fever made many colonised areas forbidding to Europeans, circumstance that affected the institutional development and has subsequently constrained the economic development. Gallup et al. also stress the correlation between a hot, extreme climate -humid or dry -and the low productivity of agriculture.
Yet, unfavourable geography negatively affects African economic development in several other ways. As Adam Smith already noted in 1776, Africa lacks navigable rivers providing access from the interior to the sea, and the largest ones are too distant from each other. The rough relief of Africa is linked to higher investment costs in agriculture, construction and transport (Naudé, 2009) , although historically ruggedness has also been advantageous in protecting local populations from slave trade (Nunn & Puga, 2012) . Furthermore, on what Naudé calls second-nature and thirdnature geography, 2 Sub-Saharan Africa suffers from three drawbacks: low densities, long distances and deep divisions (World Bank, 2009b) . Many traditional pre-colonial settlements were dispersed and located away from the sea. In the Middle Age, the nexus between the expansion of Islam and trade favoured the urbanisation along fertile areas of the Southern limit of the Sahara, like the Lake Chad shores or the Niger course (Bairoch, 1985) . 3 Meanwhile, there has been a significant increase of urbanisation around the world, multiplying by five the urban population between 1930 and 1970. However, following independence, Sub-Saharan Africa still had rates of urbanisation below 15%, and cities were of small size in general (Bairoch, 1985) . A major consequence of this population distribution pattern was that colonial governments were unable to collect significant taxes from individuals and opted to rely essentially on custom duties (Herbst, 2000) . At the end of this period, the partition of the African colonies into "artificial states" fragmented the territory and exacerbated pre-existing geographical hindrances (Alesina, Easterly, & Matuszeski, 2011 ).
The national construction: governments' failure to meet expectations
As represented in the second row of Figure 2 , between the Second World War and the final years of colonialism, self-sufficiency policies had been progressively replaced by a developmentalist vision (Young, 1994) . This new doctrine implied vast amounts of public investment, especially in infrastructure projects, and the spending of savings accumulated over previous decades (Herbst, 2000) . This boost should be understood in reaction to the strategic role that African colonies had played in the war and in the context of the threat of the Cold War. In the case of West Africa, Huillery (2014) The aftermath of the Second World War also favoured the resurgence of Eurafrican ideals. The creation of a homogeneous and coherent transport system between Europe and Africa, including the realisation of the trans-Saharan railway from the Mediterranean to the Niger River, was seen as a precondition to establishing the Eurafrica region (Guernier, 1957) . In spite of failing to receive an official endorsement (Dramé & Saul, 2004) , these ideals had a decisive influence on the Yaoundé Convention signed in 1963, which defined the principles of the multilateral association between Africa and Europe (Hansen & Jonsson, 2014 ) that, since then, has contributed to finance a significant part of African transport infrastructure.
African independences coincided with the emergence of the "big push" thesis, which proposed accelerating the growth of underdeveloped countries. As a result of the extractive colonial policies, economies of the independent countries had been born deficiently industrialised and highly dependent on export-oriented resources (Herbst, 2000) . The new political leaders, in a conjunction of pragmatism, lack of capacity and desire to preserve their privileges, readily adopted the pre-existing economic model, allowing for the emergence of "rentier states", where the vast majority of the revenues derived from the rent of natural resources to foreign interests (Clapham, 1996) . As a consequence of the deficiencies of the inherited fiscal system, the revenue structure of African countries centred almost exclusively on custom duties and foreign aid (United Nations Economic Commission for Africa [UN-ECA], 1967) .
At the end of the 1950s, influential economists like W. Rostow and Rosenstein-Rodan pleaded for massive foreign aid rather than relying on the scarce local savings. They urged support for central governments with substantial international aid programmes in order to simultaneously stimulate investments in several economic sectors (Rosenstein-Rodan, 1961) . The big push was supposed to overcome the poor absorption capacity and to increase the national revenue and the size of internal markets. This model was deemed as appropriate for Africa. Colonial policies had had the final consequence of virtually dismantling the local private sector, and Western countries continued to look down on its entrepreneurial capacity (Herbst, 2000) . Despite frequent criticisms, particularly on the lack of qualified human resources and institutional capacity of low-income countries to absorb large amounts of foreign aid (Adler, 1965; Myint, 1969) , the World Bank predominantly adopted this model in Africa because the new states were seen as an opportunity to expand its lending activities (Fisette, 1997) . In 1960, faced with the prospect of the insolvency of a number of African states, donor countries set up the International Development Association (IDA) and entrusted the World Bank with its execution (Laïdi, 1989) 4 . Between 1961 and 1965, 76 .8% of all World Bank loans and 50% of IDA loans were granted in the transport and energy sector (Ayres, 1983) . In spite of capital inflows in the form of foreign aid, and the enormous revenue potential from cash-crop agriculture and mineral extraction, most independent Africa states quickly entered into a spiral of indebtedness and slow growth. In an attempt to compensate for structural and geographical weaknesses, African rulers adopted development policies that exacerbated the economic problems (Clapham, 1996) . In particular, road transport, a symbol of sovereignty and unity and of territorial control, attesting the very existence of the new nation on the African scene (Debrie, 2010) , had become an attractive sector that favoured the proliferation of "white elephants" (Robinson & Torvik, 2005) . Public resources of African countries did not follow the substantial increase of public expenditure and were not appropriately oriented (UN-ECA, 1967) . For instance, more public expenditure of low-income African countries was on infrastructure than on productive activities, education and social protection (UN-ECA, 1967) . The conviction of a rapid launch on the basis of monetary injection, "the big push", entailed the implementation of inadequate urban-centred industrialisation policies. In 1977, Lipton and other development theorists warned of an "urban bias" in developing countries' governmental actions. In their opinion, an economy based on heavy taxation of agricultural exports, that diverts resources to industry and urban development, is not viable and condemns rural populations to permanent poverty. Pedersen (2003) emphasises that these import-substitution policies allowed for a further progress of capital cities and main ports, but did not contribute to the national economic integration or to the development of the national transport systems. Actually, transport policies were not a break with the previous period but rather a continuation of the policies decided by the colonial powers (Lombard & Ninot, 2010) .
From the 1970s, the increase in the number of asphalted roads represented a harsh competition for the railway mode, which ended by putting the relatively good-performing rail public operators into financial troubles (Chaléard & Chanson-Jabeur, 2006 ). This precipitated the decline of small hubs and towns situated along the rail lines, where the large colonial trading companies were established, while other towns expanded due to their positioning on the new roads (Lombard & Ninot, 2010) . As it is shown in Figure 3 , with the exception of Cameroon and some private mining lines, the railway network in West Africa has contracted since the 1960s and it is still far from reaching the connectivity aspired by colonial powers and current governments.
2.3. The deregulation of the economy and the power of the World Bank's policies At the end of the 1970s, a widespread debt crisis accompanied by very low, or even negative, growth rates had emerged in Africa (UN-ECA, 1980) . In addition to the structural and inappropriate policies, the international economic situation, notably since the oil and stock market crisis of 1973-1975, contributed to aggravate the African development problems. The reasons for the poor economic performance of Sub-Saharan countries were detailed in a 1981 World Bank report known as the Berg Report. This report proposed a new strategy to rectify the existing situation by identifying "major policy actions central to any growthoriented programme: more suitable trade and exchange rate policies; increased efficiency of resource use in the public sector; and improvement in agricultural policies". The Berg Report positioned the World Bank as the "dominant source of economic and policy analysis for Sub-Saharan Africa" (Sander, 2002) and became the "immediate intellectual precursor to the introduction of the structural adjustment programmes (SAPs)" (Mkandawire & Soludo, 1998) largely assumed in the 1980s by international financial institutions, bilateral donors and governments in Africa.
SAPs were instituted to encourage higher growth rates in countries experiencing economic crises. For this purpose, African governments were asked to undertake pro-market reforms, notably through macroeconomic measures, domestic deregulation, trade liberalisation, civil service reform and privatisation of public enterprises (World Bank, 1994a) . These policies affected the transport sector in different ways. First, adjustment measures resulted in a substantial reduction in infrastructure capital spending (World Bank, 1994b) . This contracted the already scarce resources allocated to road maintenance, and consequently, roads in Africa entered into an irremediable deterioration process (Torres Martinez, 2001 ). In 1988, Sub-Saharan countries had lost 15% of the capital invested in main roads, or approximately 3.3% of GNP, due to lack of maintenance (Harral & Faiz, 1988) . The same year, less than 50% of Sub-Saharan Africa's paved roads were in good condition, with countries like Ghana, Cameroon and Mozambique having only 28%, 38% and 10%, respectively, of paved roads in good condition (World Bank, 1994b) . The Harral and Faiz study concluded that, in a number of African states, it would have not been possible to rehabilitate the network within a period of ten years, even if funding had been increased by 50% and new construction held to 20% of the new total to ensure adequate maintenance. In 1994, the proportion of roads needing restoration had increased to one-third, having a cost estimated at $13 billion; in parallel, the portion of IDA commitments allocated to infrastructure had been reduced to one-third of the total, that is, $2 billion per year (World Bank, 1994b) . During the period 1985-1994, IDA commitments for transport in Africa amounted to approximately $3.6 billion of a total of the $14.5 billion allocated to the sector by Official Development Assistance (ODA) donors (Torres Martinez, 2001 ). In addition to these financial constraints, factors that accelerated road degradation include traffic growth, absence of protection against overloaded trucks and weak technical and managerial capacity in the road maintenance departments (European Commission, 1991) . In this context, African rail operators had also been particularly impacted, as they had entered into a vicious circle of decay: low traffic due to the economic crisis and road competition, drop in revenues, high debts that governments were not able to subsidise, stricter donors' conditions, lack of maintenance, operational failures, customers' dissatisfaction and lower revenues (Dupre La Tour, 2006) .
From the mid-1980s and during the 1990s, in view of the importance of transport to economic development, Transport Sector Projects (TSPs) were progressively introduced in Africa. TSPs were closely linked to the economic reforms promoted by the SAPs and led to profound institutional changes in the transport sector (Adolehoume, 1999) . Considering the high transport costs, the low efficiency of the public companies and the deplorable situation of the road network in Africa, TSPs mainly focused on two aspects: to liberalise transport services and to improve road maintenance (Adolehoume, 1999) . For these purposes, the prevailing formula prescribed by the World Bank was to increase the involvement of the private sector (World Bank, 1994b) and to redefine the role of the government (World Bank, 1996) . These policies resulted in the privatisation of many national and international public transport enterprises and facilities such as rail lines, truck companies and container terminals. The segmentation of the sector management increased financial efficiency but entailed a loss in coherence and longterm vision (Lombard & Ninot, 2010) . With regard to road maintenance, public works departments were restructured and limited their roles to tendering, managing and supervising work contracts instead of carrying out direct operations (Adolehoume, 1999) . A major reform was the introduction of second-generation Road Maintenance Funds (RMF), based on the idea that "commercialising" road management would secure and increase the efficiency in the use of the funds (Heggie, 1995) . 5 However, benefits expected from TSPs take a long time to become a reality. RMFs still perform with difficulties in many countries (Foster & Briceño-Garmendia, 2010) . In West and Central Africa, the CFA Franc devaluation in 1994 accelerated the fragmentation of the transport offer by a multiplication of informal road operators who overload and use old trucks in poor condition to make their investments profitable (Debrie, 2001) . In West Africa, the absence of a real regional integration still favours unfair competition between corridors and prevents the implementation of a coherent truck-load control policy (Zerelli & Cook, 2010) . The period of hegemony of SAPs coincided with significant developments of the transport sector at the international level, in particular the containerisation and the concentration of the shipping industry (Pedersen, 2001 ). These private strategies had little immediate impact in the African transport configuration because of limited port capacity, predominance of unskilled low-wage professionals and deficient inland transport conditions (Pedersen, 2001) . However, the development of the most vital logistical chains for the national economy started to be strongly influenced by these private international interests (Debrie, 2001) . Indeed, as a result of the privatisation and deregulation process, only the most promising and profitable terminals, lines and services had actually been conceded and awarded to a few big logistic groups (Chaléard & Chanson-Jabeur, 2006) . In addition, these international companies base their business models on monopolistic practices aimed at offering the full range of activities of integrated door-to-door services in specific international corridors (Debrie, 2001) .
In terms of network development, the end of the national period was strongly impacted by SAPs, a phase of stagnation as labelled in Figure 2 . The density and the technical nature of the transport network had virtually not changed (Debrie, 2010) . Priority had been given to rehabilitating the existing infrastructure. IBRD/IDA commitments for transport in Africa remained below $600 million per year between 1995 and 2006, representing 14% of the total IBRD/IDA commitments in the region (World Bank, 2007) . The financial volumes of European aid in the form of grants to the sector were of the same order of magnitude during this period, between €400 and €500 million per year (European Commission, 2008) . As a point of comparison, in 2008, the annual spending needs for the transport sector in Sub-Saharan Africa were estimated at $18.2 billion, of which $8.8 billion was required for capital expenditure and $ 9.4 billion for operation and maintenance (Foster & Briceño-Garmendia, 2010) . Despite the enormous financial gap, this phase ended with "signs of a more positive development" (Pedersen, 2003) and a growth both of EDF and IBRD/IDA transport commitments, the latter "because the [World] Bank realized that excessive transport costs continue to be a hindrance to the Region's development" (World Bank, 2007).
The trade/regional integration paradigm and the inrush of Chinese interests
In the last 20 years, economists have developed areas of interest particularly relevant to understanding growth and poverty reduction in developing countries. A number of them are concerned with the specific difficult situation of Africa and study the relationship between growth, trade, transport costs, infrastructure and natural geography (Bosker & Garretsen, 2012; Limão & Venables, 2001; Naudé, 2009; Redding & Venables, 2004; Venables, 2010) . Authors have been pleading the importance of helping African countries in market liberalisation and in improving their capacity to trade, claiming the fact that trade works as leverage for economic growth and poverty reduction (Collier, 2008; Collier & Venables, 2007; Stiglitz & Charlton, 2006 Bank, 2009b) . The main assumption is that, in a given territory or country, economic production cannot be encouraged simultaneously all over. It provides evidence that the geographic concentration of economic activity will increase the national average worker productivity and incomes. The emigration of workers and firms from low-density areas will ultimately also lead to higher per capita incomes in the regions that lose population. Transport infrastructure has a notable impact on location decisions and consequences on local and aggregate incomes. The report concludes that, although growth is necessarily unbalanced across space, development can still be inclusive, thanks to the convergence of living standards. The advance of trade and regional integration policies that has characterised this period has coexisted with a significant increase of aid to infrastructure development (Gutman, Sy, & Chattopadhyay, 2015) . In 1994, bilateral and multilateral foreign aid accounted for approximately 12% of the total infrastructure financing in developing countries (World Bank, 1994b) . In 2008, 25% of the capital spending on infrastructure in Sub-Saharan Africa came from ODA and non-OECD donors (Foster & Briceño-Garmendia, 2010) . In 2014, 28% of the total funding for infrastructure in Africa (including North African countries) came from bilateral donors and multilateral banks (Infrastructure Consortium for Africa, 2014). It is in this context that, in 2012, the PIDA was drawn up and approved by the African Union. In addition, during this time, there has been a proliferation of publications and initiatives interested in the infrastructure financing needs at a continental level. 7 Concomitantly, OECD donors' investments in the transport sector have had a growing focus on regional economic integration, tending to finance regional multimodal corridors that interconnect African capitals and give sea access to landlocked countries (see, for instance, Ernst & Young, 2012) . As Figure 2 displays, this period, where trade and regional integration becomes the archetype for African countries, has strong similarities to the sixth and last phase preconised in the Taaffe et al. model. Another common message of recent policy documents is the importance of increasing the participation of the private sector, notably through Public-Private Partnerships (PPP), in order to fill the gap of Africa's infrastructure financing needs. However, private investments as a contribution to the total funding in infrastructure in Africa (including North African countries) have remained low, 9% in 2012 and 4% in 2014 (Infrastructure Consortium for Africa, 2014). Osei-Kyei and Chan (2016) examine the adverse institutional context to develop PPP projects in Sub-Saharan Africa, which is one of the developing regions with fewest transport PPP projects and highest number of failed ones.
Finally, a major feature in the Africa infrastructure sector in the current period is the surge of Chinese investment. Although other significant non-OECD financiers have also become relevant, China quadrupled development aid between 2001 and 2005, with a specific focus on resource-rich Sub-Saharan countries (Foster & Briceño-Garmendia, 2010) . Between 2011 and 2013, the average commitments of Chinese lending to African infrastructure projects were $13.9 billion. In 2014, China contributed with almost 15% of the total financing committed for Africa's infrastructure development, including the African national budgets (Infrastructure Consortium for Africa, 2014). On average, approximately 67% of Chinese investments have been allocated to the transport sector (Infrastructure Consortium for Africa, 2014). Although Chinese investments are mostly centred on internationals links, as it is the case with ODA projects, Bonfatti and Poelhekke (2017) provide some evidence on a bias towards reinforcing Africa's interior-to-coast transport network, probably obeying to mining interests. Another aspect is the significant arrival of Chinese construction firms, not only to execute projects funded by the Chinese government but also under contracts financed by traditional partners like the World Bank or the African Development Bank. Corkin, Burke, and Davies (2008) describe the intervention of Chinese firms and the role of China in the developments of large infrastructures in Africa and highlight that the entry of Chinese companies in the Africa's construction sector has intensified competition in the bidding process.
According to these trends, the outlook of Africa's infrastructure seems favourable. Paradoxically, this growth in financing infrastructure projects has not necessarily implied better projects and reduced transport costs. Policies requiring comprehensive project appraisals, going beyond classic cost-benefit analysis, have not been consistently implemented (World Bank, 2010) . High transport prices in Africa cannot merely be explained by lack of infrastructure in good conditions (Teravaninthorn & Raballand, 2009 ). Non-physical determinants, as customs formalities, corruption and the prevalence of transport cartels, are still highly representative in the breakdown of transport prices. In addition, recent developments suggest caution. Economic uncertainties that followed the global financial crisis of 2008 remain. After a fall in external aid, infrastructure commitments have increased again from 2011, but China's flagging economy seems to also have entailed a shift in the country's investment strategy in Africa: in 2014, Chinese commitments for infrastructure were reduced by 77%, down to $3.1 billion (Infrastructure Consortium for Africa, 2014). The overall growth in Sub-Saharan African countries is decreasing, mainly as a result of the decline in oil and other commodity prices. Security conditions have deteriorated in many places, which also has a negative impact on the economy. These adverse conditions develop in contexts that still have high levels of inequality and are unattractive for domestic and foreign investors. In response to this weakening, policy recommendations from IMF in 2015 include, among other macroeconomic and institutional measures, fostering competitiveness by "productivity-enhancing infrastructure investments while maintaining debt sustainability" (International Monetary Fund, 2015) .
Challenges for incorporating recent empirical research recommendations into transport policies
A noticeable characteristic we can draw from the previous section with regard to the outline presented in Figure 2 is that the development of Sub-Saharan Africa's transport infrastructure may currently be at the changing point of a third cycle turning into stagnation after more than a decade of expansion. In particular, in West and Central Africa, the current situation has similarities to the big push policies of the era of the FIDES loans and the first years of independence. Since the infrastructure coverage today is much larger and of better quality, and African economies are more solid, a slowdown would probably have less critical consequences than the ones of the period of the 1970s-1990s. However, as it is explained, current policies represent significant investments, the rise of public debt and an increase in operational and maintenance costs, circumstances that may lead to another period of inactivity, infrastructure degradation and the abandonment of important projects.
As can also be observed in Figure 2 , each of these three cycles shows a correspondence between the rise of Africa's infrastructure financing and the proliferation of studies and policy documents advocating for it. It should be clarified though that the succession of growth theories or the set of paradigms in development strategy thinking that has evolved over time is not as disjoint as Figure 2 may suggest. For instance, the "big push" thinking contained the element of emphasising increasing returns to scale or indivisibilities of inputs that is fundamental for the current development thinking. Largescale (indivisible) investment is supposed to have a coordinating effect for private investors, leading to cumulative causation of development as average costs of infrastructure services or manufacturing production decrease with increasing demand. This is expected to secularly increase macroeconomic productivity. Similarly, the importance of access to local and international markets had not been suspended in the early days of development policies.
The effects of transport infrastructure and their theoretical justifications in the SubSaharan context remain controversial and easily misconceived. Retrospectively, some authors consider that forced and violent opening of inland areas during colonial times cannot be considered as a development policy (Steck, 2009) and even resulted in underdevelopment and poverty in the case of Southern Africa (Pirie, 1982) . This adverse effect of transport networks is also identified in the post-colonial periods. Debrie (2001) rightly notes that aid projects opening landlocked areas often adhere to a strictly technical vision. Certain corridors are privileged, but the interaction between the network and the territory it crosses is ignored. There is a polarisation effect, where a small number of urban centres and main corridors have a growing hegemony to the detriment of the rest of the country (Péguy, 1998) . The concentration of the flow in a few corridors may lead to the emptying of the bypassed regions but also to the saturation of the ones that are prioritised (Steck, 2009 ). Dagnogo, Ninot, and Chaléard (2012) explain that prolonged spaces crossed by the rail line between Côte d'Ivoire and Burkina Faso experience a "tunnel effect"; that is, they do not have access to transport services because some stations are not profitable for the concessionaire and therefore are closed. Contrariwise, in the case of Ghana, the century-old railways have had a long-lasting positive impact on the urban economic system, thanks to its complementarity with the posterior road network (Jedwab & Moradi, 2016) . Béranger (2012) , by comparing two study cases from Kenya and Mozambique, stresses the importance of balancing the import-export rail function with short-distance rail services in order to enhance development at the local level. Contrastingly, Laurance, Goosem & Laurance (2009) provide a singular favourable vision of the tunnel effect and advocates for rail lines, rather than roads, with stations in selected locations as a means to reduce the deforestation of tropical areas. If trans-African roads through large rainforest regions are inevitable, a network of conservation corridors should accompany them (Kleinschroth, 2016) . In the case of the Nouakchott-Nouadhibou trans-Saharan road in Mauritania, Steck (2012) highlights that the opening of this international corridor has also had adverse effects on biodiversity in desert zones. Since classical cost-benefit analysis based on traffic forecasting cannot estimate these direct or indirect impacts, Ali et al. (2015) propose new analytical tools in order to maximise benefits (in agriculture) and to reduce negative externalities (deforestation and conflict-related impacts) of road improvements.
A number of papers published by World Bank economists reinforce the idea that the African main road network should be massively asphalted in order to catalyse trade and contribute to growth (Buys, Deichmann, & Wheeler, 2010; Calderón & Servén, 2010; Coulibaly & Fontagné, 2006) . Figure 4 shows two maps developed by Buys et al. (2010) , based on the Trans-African Highway Network proposed by the UN-ECA and the African Development Bank in 2003. Read out of context and uncritically by politicians and policy-makers, these maps can underpin the myth of the "structuring effects" of transport and justify decisions that are unfavourable for the sustainability of the transport system. Indeed, while the conclusions of that paper may certainly be robust, the second map seems to indicate that the upgrade of certain roads, like the ones connecting East and West Africa between the tropics, should be prioritised. However, it is reasonable to expect that the traffic on the roads with higher trade growth after upgrading may not even be close to the traffic on the roads with current higher absolute traffic, especially if the traffic of the former was nearly inexistent before construction.
The economic impact of trans-African highways and their prioritisation among other transport investments has also to be discussed in juxtaposition to the need for improving rural accessibility and opening remote areas inside a country (Mwase, 1989) . Indeed, there is an undeniable pressing demand for improving rural roads in developing countries, especially in Africa where poverty prevails in rural areas (Porter, 2014) and the majority of jobs remain in the agricultural sector (Gollin & Rogerson, 2014) . Also in this case, transport-led growth misperceptions and political interferences are frequent (Raballand, Macchi, & Petracco, 2010) . Moreover, rhetoric in favour of transport infrastructure can be particularly harmful in certain contexts of Sub-Saharan Africa where undemocratic regimes and/ or bad governance abound. Blimpo, Harding, and Wantchekon (2013) , in the case of Senegal, Benin, Ghana and Mali, and Burgess, Jedwab, Miguel, Morjaria, and Padró i Miquel (2015) for Kenya, provide some startling illustrations where the political utilisation of road investments has had a negative impact by marginalising parts of the population.
The numerous works reviewed above are not exhaustive but are enough to illustrate that, in the case of Sub-Saharan Africa, efforts to translate academic research into right policies can be even more challenging than in other contexts. Growth-enhancing effects of transport infrastructure can be higher than in industrialised economies but, depending on the institutional settings, can more easily result in spatial inequality, unsustainable road management costs and increased negative environmental impacts. To address these drawbacks, policies have to consider the articulation between international and local transport, in particular, the impact of the efficiency of the urban systems on the country's international competitiveness, the rural-urban dynamics Figure 4 . Trade estimates for the African road network (USD, million) and % changes in trade after road upgrading (Buys et al., 2010) .
(especially how agricultural production is transferred to cities) and an appropriate investment mix between corridors, the secondary network and rural roads (Godard, 1996; Raballand, Macchi & Petracco, 2010) . As Lall, Schroeder, and Schmidt (2014) recommend, "policy-makers should consider spatial efficiency-equity trade-offs in deciding the spatial allocation of infrastructure investment".
Start filling the middle gap: secondary networks converging into cities
As shown in previous sections, a number of factors characterising network failures in the Sub-Saharan African transport system lie in the historical heritage since the colonial period. Debrie (2001) raises the question of whether African countries are skipping the fifth phase of the Taaffe et al. model, the one of the interconnection of the main inland centres, and whether these countries have directly entered in a phase of development of the "high priority main streets". However, as described in Section 2.2, the average road network expansion in Africa during the post-colonial period has been relatively low. Herbst (2000) explains that road alignments do not differ much from the ones existing in colonial times if we consider "anything that could reasonably be said to be able to carry motor traffic at least part of the year (i.e. the dry season)". Actually, even in the most remote areas, exchanges are old and have never ceased to exist (Debrie, 2001) , and many of the paths taken end up becoming part of the road network. The important change lies in the service level to be considered. Many pre-existing roads have been upgraded to all-season gravel or asphalted roads since the independence. So, even if the results after the independence may have been modest in terms of network extension, service improvements have been considerable.
To better illustrate this evolution, it is useful to examine how the road networks have grown in Africa after independence. Figure 5 , where spots represent cities with more than 100,000 inhabitants and red lines indicate main paved or partially improved roads, reveals that these improvements have started around main urban centres, regardless of their coastal or inland position, and that they have successively expanded until they have almost completed connectedness and improved the connectivity at the regional level. The problem, explained in Section 2.2, is that, with poor maintenance systems, service level easily deteriorates and the backlog of rehabilitation needs increases sharply.
For Hoyle and Smith (1998) , historical models of transport development, including the Taaffe, Morril and Gould model for West Africa, have a global relevance and confirm that the spatial patterns of global links and urban hierarchies can be replicated in different contexts. It is in coherence with classical models advocating for the selforganising character of spatial economy and, in particular, with authors like Lösch (1954) in the sense that, in the evolution towards equilibrium between cities, there should be some predictable regularity in spatial structure. Dorosh, Wang, You, and Schmidt (2011) confirm that agricultural production and travel time to urban markets are highly correlated in Sub-Saharan Africa, which means that both population and agricultural production follow a spatial concentric distribution encircling large cities. In a similar way, Storeygard (2016) establishes that the decentralisation of economic activity is related to road service level (paved or unpaved) around cities. These findings are consistent with Jedwab and Moradi (2016) who reveal that, despite significant road investments, urban systems have been stable in post-colonial Africa while, in line with 1933 Christaller's central place theory, complex hierarchised relations between localities have emerged. Interestingly, according to Raffestin's perspective on Christaller's theory, in the developed economies, nodes were relatively more important than networks between the industrial revolution and 1950s (Raffestin, 1987) . In the same way, Taaffe et al. warn of the limits of their ideal sequence of transport development in developing countries by acknowledging that "high-priority linkages would seem to be less likely to develop along an export trunk line than along a route connecting two centres concerned in internal exchange". Accordingly, one can say that the overall development of land transport networks in Africa has not followed significantly different patterns from the ones that occurred in other continents, as it is determined by the regional influence of the main urban centres and has been influenced by political decisions and economic activity. However, the role of nodal development is still predominant and poorly understood in the African context. For instance, recent research concludes that the urbanisation patterns in Africa are mostly driven by the extraction of natural resources rather than by an industrialisation process (Gollin, Jedwab, & Vollrath, 2016) . This singularity of the growth of cities in African resource-exporting countries probably entails a relationship between them and their area of economic influence that shapes a regional development different from the one favoured by cities in industrialised contexts.
An adaptation of the Taaffe et al. model, by adding enlarged representations at the level of an interior urban centre, could be useful to better understand the critical role of African cities in the context of the local, national and international systems which they serve ( Figure 6 ). In their model, Taaffe et al. bring forward the idea that the last phase is actually a repetition of the previous processes but at a higher level, which is in line with the hierarchical organisation of the territory anticipated by Christaller and the infrastructure-led reorganisation of urban areas. Analogously, at a lower scale, following the thesis that places cities as central drivers of urban revolutions (Soja, 2001 ), a process of concentration and prioritisation of linkages can be established. Thus, the initial stages of scattered ports and the introduction of inland transport modes correspond to the traditional city systems, where the role of nodes predominates and transport modes are limited. With the progressive introduction and extension of arterial and feeder railways and roads, localities expand, first around the city centre and gradually along the transport lines. The complete interconnection at the national level arrives with the generalisation of modern motorised transport modes, which in turn drastically changes the appearance of cities. However, access cannot be spatially uniform and numerous geographical areas and social groups are left segregated.
Therefore, the last and current phase of transport development should be conceived beyond the emergence of international trade corridors. Inclusiveness and integration of regional cities in the territorial networks are critical at this stage. Addressing the weaknesses of secondary transport networks encircling cities is an investment need comparable to interconnect major African capitals. In this respect, further research specifically focused on the relationship between the existing urbanisation trends and transport networks in Sub-Saharan African countries is needed and is set to become crucial in policymaking. Figure 6 . The correspondence between the ideal-typical sequence of Taaffe et al. (1963) and the metropolisation process model shaped by transport infrastructure (Herce & Magrinyà, 2002) .
Conclusions
In this paper, we have reviewed the history of transport infrastructure development in SubSaharan Africa, in the perspective of changing development strategies that have accompanied the expansion of transport infrastructure development since the colonial rule. The mechanisms shaping this evolution show that the development of transport corridors between the main urban centres depends on the coexistence of a regional influence of these cities with specific political and economic paradigms. Past events at the continental and regional levels reveal that the continent has recently experienced different periods of infrastructure expansion that could lead again to a stagnation phase. Current transport infrastructure policies are markedly focused on the development of international rather than local connectivity. While completing most international corridors certainly needs to be considered, a balance with strategic investments at subnational and local levels in the form of secondary metropolitan roads should be encouraged. Overall, the selection and design of transport projects should be accompanied by rigorous analysis of the operating and maintenance costs and future recovery mechanisms, especially in terms of debt sustainability. These principles are widely accepted by traditional aid actors. However, their capacity to shape national or regional transport policies is becoming more and more limited. While infrastructure policies have been strongly influenced by the path dependence that originates in colonial times, nowadays, only about three quarters of the infrastructure funding comes from other than international financial institutions and bilateral aid. Moreover, multilateral banks and bilateral donors are committed to act upon the demand of developing countries, while exposed to competition among each other and the new development banks set up by emerging economies, notably China. Therefore, the future of land transport infrastructure in Sub-Saharan Africa will be determined by the influence of a greater number of international actors with different interests and political and economic leverage. The result will depend on the capacity of African governments to allocate resources efficiently, by developing appropriate public investment decision-making tools and by negotiating fair and timely agreements with foreign partners. Rather than giving preference to international corridors, transport policies aiming at further improvements of the road network should be supportive to the actual expansion patterns: developing around metropolitan areas and contributing to consolidate and amplify the already existing exchanges.
Notes 5. The principle tenet is that road users should pay a fee separate from the government's taxation, a fee that is usually paid through a levy included in the fuel price and transferred by petrol companies directly to the RMFs. 
